Intramyocardial bone marrow mononuclear cells versus bone marrow-derived and adipose mesenchymal cells in a rat model of dilated cardiomyopathy.
Effects of cell therapy on dilated cardiomyopathy (DCM) have been investigated in pre-clinical models using distinct cellular types in each study. A single study that compares the effectiveness of different cells is lacking. We have compared the effects of intramyocardial injection (IMI) of bone marrow (BM)-derived mononuclear cells (MNCs), BM and adipose tissue (AT) mesenchymal stromal cells (BM-MSCs and AT-MSCs) on heart function, histological changes and myocardial ultrastructure in a rat model of DCM. Isogenic Wistar rats were used to isolate the different cell types and to induce DCM by autoimmune myocarditis. Animals were randomly assigned to receive BM-MNCs, BM-MSCs, AT-MSCs or placebo at day 42 by IMI. Serial echocardiography was used to assess cardiac function and hearts obtained after sacrifice at day 70, were used for histological and ultrastructural analysis. Serum levels of type B-natriuretic peptide (BNP) and vascular endothelial growth-factor (VEGF) were determined at different time points. BM-MSC treatment induced significant improvement in ejection fraction (EF), fractional shortening (FS), left ventricular systolic diameter (LVESD) and systolic volume (LVESV). In contrast, changes in echocardiographic parameters with respect to pre-treatment values in animals receiving placebo, AT-MSCs or BM-MNCs were not statistically significant. EF and FS in animals receiving AT-MSCs were superior to those receiving placebo. BM-MSC transplantation induced also improvement in cardiac fibers organization and capillary density, fibrotic tissue reduction, increase in final VEGF concentration and BNP decrease. IMI of BM or AT-MSCs improves LV function and induces more angiogenesis processes than BM-MNCs. In addition, BM-MSCs showed more anti-fibrotic effects and more ability to reorganize myocardial tissue compared with the other cell types.